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Descripti n 

FIELD OF THE INVENTION 

This invention relates to electrochemical fuel cells, and. in particular, to a gasketed membrane electrode 
assembly for solid polym r el ctrolyte fuel cells. 

BACKGROUND THE INVENTION 

Solid polymer electrolyte fuel ceils (SPFCs) have been shown to be reliable for generating electricity by 
the oxidation of a conventional fuel such as hydrogen. The long demonstrated life and relative simplicity of 
design make SPFCs particularly suitable for space and transportation applications. 

Asingle solid polymer electrolyte fuel cell comprises an ion exchange membrane separating an anode and 
a cathode, ail of which Is interposed between electrically conducthre separator plates. A plurality of cells make 
up an SPFC stack. 

The anode and cathode in a solid polymer electrolyte fuel cell arepianarin configuration, and are normally 
formed of porous electrically conductive sheet material such as carbon fiber paper. A suitable catalytic material 
such as finely divided platinum, Is typically applied to the surfaces of the anode and cathode facing the mem- 
brane to render the portions containing the catalytic material eiectrdchemically active. 

Typically, flow field grooves are molded or machined on the surfaces of the electricaDy conductive sepa- 
rator plates facing the anode or the cathode to accommodate reactant fluid distribution and reaction product 
collection and elimination. 

In conventional SPFCs, the solid polymer membrane serves at least three functions. First the membrane 
separates the anode from the cathode. Hydrogen fuel is oxidized at the anode to form protons (hydrogen ca- 
tions), which migrate across the membrane to the cathode. Oxygen is reduced at the cathode and reacts with 
the migrated hydrogen cations to form water. Second, the electrochemically active region of the membrane 
serves as a medium through which the hydrogen cations migrate to the cathode. Third, the portion of the mem- 
. brane extending beyond the electrochemically active region into the space between the separator plates 
serves as a gasket to prevent reactant gases from escaping to the atmosphere from between the separator 
plates. 

An advantage of solid polymer membranes is their immiscible nature, which facilitates the separation and 
removal of reaction products. Other advantages of solid polymer membranes include their relative insensitivity 
to differential pressure between the anode and the cathode, their chemical stability and their non-corrasive- 
ness. 

A disadvantage of solid polymer membranes is their high cost This cost is even greater in SPFCs where 
the membrane itself is used as a gasket, because more membrane area is required. Where the membrane 
serves as a gasket, the membrane must extend substantially beyond the electrochemically active region of 
the membrane and into the space between the graphite separator plates. That portion extending beyond the 
active region adds to the overall cost of the SPFC, but Is not utilized as a medium for cation migration. 

Examples of SPFCs In which the solid polymer membrane serves as a gasket include those developed 
and described by United Technologies Corporation (UTC) for zero gravity applications, rigorous naval appli- 
cations, and extraterrestrial surface applications. In such UTC fuel cells, a portion of the solid polymer mem- 
brane is interposed between the anode frame and the cathode frame and functions as a gasket, preventing 
reactant gases from escaping to the atmosphere. 

There are several disadvantages to configurations employing the membrane itself as a gasket As already 
noted, the cost of solid polymer merhbranes is high, and using a portion of the membrane as a gasket requires 
a larger membrane area, thus increasing the overall cost of the fuel cell. Use of the membrane as a gasket 
also exposes the membrane edge to the atmosphere, thereby allowing the evaporation of water, required for 
effective cation transport, from the membrane. In addition, the gasketing portion of the membrane is in contact 
with the separator plates at about ZCC - 80»C (158»F - 176»F), thus further promoting the dehydration of the 
membrane edge and possible degradation of the membrane's physical and chemical properties. For example, 
contaminants such as various metal ions can leach out from the separator plates and diffuse through the por- 
tion of the membrane acting as a gasket to the electrochemically active portion of the membrane, thus reducing 
the membrane's ability to act as an ion exchange m dium. Another disadvantag of SPFCs in which the mem- 
bran serves as a gasket is that, wh re the membrane, in its protonated form, contacts th separator plat s, 
the acidic membran will corrode the separator plates. 

Cells which incorporate a gasket in addition to the membrane ar described in FR-A-241 0059 and US-A- 
3134697. FR-A-241 0059 r lat s to an Installation for th production of a gas. such as hydrogen gas. by the 
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membrS ?r Tl " " ^^"^^ ^"^'^'^ ^^^"Sed electrodes and ion permeable 

trodt . f^«P~>"d datth Peripheryofthemembranesandsealofftheareab tTeentrelel 

3mfi07 H " K "■ '"^ S"^'^"*^ ^° b yond th periphery of th dedrodes uSa" 

meranfiTi^^^^^^^^^^ '-trod s separated by aLmUe. The ^^^^^^^^ 

termedTar^ So skeTsTat^dl'r nT T '"'""^ together.through the in- 

• theend D atrslr t^^^^^^ plates so that spaces are formed between the electrodes and 

OBJECTS OF THE INVENTION 

wh-^'^.°.^ *° P'"^"'^ 3 membrane electrode assembly for solid oolvmerfue! 

mtrSrgTsSr^^^^^^^^ ''^-P'o^ng^-e- ^^^^^^ 

as a gasker ^ '^""^^'^ ^^^'^ '"^^''^^ ^"•P'oyng the membrane itself 

deUtion,ofthememb"aT^ °^ 
troch'emXtSeit*^^^^^^^^^^ 

arator Dlat« bu th^ttu ""^T *he separator plates, thus reducing any corrosive attack on the sep- ' 

claim's.''''' "•^P^" "^^'^'P"""' aooompanying drawings, and appended 

the cathode and the m!mS™n/ o J® """T"®- ^^^""^ layer of gasketing material is interposed between 
trodes ?he mrJlo'"^'^'T"**J^' periphery of the membrane extends beyond the periphery of the elec- 

inlTJ^^ ^^^^ • °^ electrically conductive materials 

electrochemiS7acite p^rti^^^ ^^'"^ ^""7, '""^ '"^^ ^ 'I'^^^on away from the 

ofthecathodnn thesLfaZ ll 

act^e pJrtSf "t^e Vr^^^^^ '"^^ ^"^^ <^-'=t- -ay from the electrocEemically' 

tends fmm the perirro'theSonT^^^^^^^ -ode and the cathode. A. ayer of gasketing materia, ex- 
from the electrochricirlrti^a "c^^^^ ^ '^^^ ""^"""^"^ i" « direction away 

ferablyextenrbeZrtS.^^^^^^^ mbodlment. the periphery of th cathodepr^ 

memb^nireSndT^^^^^^^^ 

in yet another embodiment, the gasketed m mbrane electrod " assembly compris s a cathode, an anode. 
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and an ion exchange membrane interposed between the anode and th cathode. A layer of gasketing material 
extends from the periphery of the cathode on the side facing away from the membrane and in a direction away 
from th electrochemically active portion of the cathode, [n this embodiment, the periphery of the anode pre- 
ferably extends beyond the periphery of the ion exchange membrane, and the periphery of the membrane ex- 
tends beyond the periphery of the cathode. 

In another embodiment not according to the invention, the gasketed membrane assembly can be employed 
m the humidif ication portion of a fuel ceO. Such a gasketed humidif ication membrane assembly comprises a 
water permeable membrane interposed between layers of gasketing material. The layers of gasketing material 
extend from the periphery of the membrane in a direction away from the central region of the membrane. The 
entire gasketed humidlflcation membrane assembly Is preferably Interposed between separator plates, such 
that the gasketing material occupies the space between the periphery of the separator plates, thereby fo'rming 

BRIEF DESCRIPTION OF THE DRAWINGS 

For a more complete understanding of the invention reference is made to the drawings wherein: 
FIG. 1 is an exploded sectional view of the gasketed membrane electrode assembly prior to consolidation 
into a unitary assembly. 

FIG. 2 is a sectional view of the gasketed membrane electrode assembly of FIG. 1 after consolidation into 
a unitary assembly, and interposed between electrically conductive separator plates to form a fuel cell unit 

FiG, 3 is an exploded sectional view of a second embodiment of a gasketed membrane electrode assembly 
prior to consolidation Into a unitary assembly. 

FIG. 4 is a sectional view of the gasketed membrane eiectrode assembly of FIG. 3 after consolidation into 
a unitary assembly, and interposed between electrically conductive separator plates to form a fuel cell unit 

FiG. 5 is an exploded sectional view of a third embodiment of a gasketed membrane electrode assembly 
prior to consolidation into a unitary assembly. 

FIG. 6 is a sectional view of the gasketed membrane electrode assembly of FiG. 5 after consolidation into 
a unitary assembly, and Interposed between electrically conductive separator plates to form a fuel cell unit 

FIG. 7 is an exploded sectfonal view of a fourth embodiment of a gasketed membrane electrode assembly 
prior to consolidation into a unitary assembly. 

FIG, 8 is a sectional view of the gasketed membrane electrode assembly of FIG. 7 after consolidation into 
a unitary assembly, and interposed between electrically conductive separator plates to fomi a fuel cell unit 

FIG. 9 is an exploded sectional view of a gasketed humidif ication membrane assembly prior to consolida- 
tion into a unitary assembly. 

FIG. 1 0 is a sectional view of the gasketed humidif ication membrane assembly of FIG. 9 after consolidation 
into a unitary assembly, and interposed between separator plates. 

FIG. 11 is an exploded sectional view of a second embodiment of a gasketed humidif ication membrane 
assembly prior to consolidation into a unitary assembly. 

FIG. 12 is a sectional view of the gasketed humidif ication membrane assembly of FIG. 11 after consoli- 
dation into a unitary assembly, and Interposed between separator plates. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Refen-ing first to FIG. 1 of the drawings, a gasketed membrane electrode assembly 10 prior to consolidation 
into a single unitary assembly is shown. As FIG. 1 illustrates, the gasketing material layers 12, 14 are placed 
on either side of the ion exchange membrane 16. Carbon fiber paper based electrodes 18, 20 form the top 
and bottom portions of the five layer gasketed membrane electrode assembly. In FIG, 1, electrode 18 Is the 
anode and eiectrode 20 is the cathode. 

The portion 16a of the membrane 16 that is interposed between the layers of gasketing material 12, 14 is 
kept to a minimum, being only large enough to ensure a good seal between the membrane and the gasketing 
material. Likewise, the portions 18a, 20a of the electrodes 18. 20 that overlap the gasketing material need 
only be large enough to ensure a good seal between the electrodes and the gasketing material. 

FIG. 2 shows the gasketed membrane electrode assembly 1 0 after consolidation into a single unit and in- 
terposed between electrically conductive separator plat s 22. 24. Consolidation is achieved either by the ap- 
plication of heat and pr ssur (where the gasketing material is a thermoplastic elastomer) or by employing a 
cold bonding proc ss. Cold bonding involves the employment of solvents or adhesives to join the layers to- 
gether. 

Upon consolidation, portions 12a, 14a of the gasketing material layers 12. 14 are compressed between 
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matelMaveri2 ^ 18. 20. The portions 12b. 14b of the gask fing 

J^^SSs LSoe o t aln °' ^ ^'^'^^'^^^^ '^"^ - ^hich effectively 

Slates ?2 24 ^ ""''^"'^^ * atmosphe,^ from between the separatolJ 

lrkJJ°^!3 '2- " "» Intoposed b<,h.„„ the peHpteral portions 22a 24a of the olec 

.e£:r tS eisr/izsra'rz^i' '^''-'^ - » 

a..torp atLT/i "^^^^^^ '^^^ 'O" -change membrane 16 and the s ^ 

brane. Also. tlTe e^^racSl fv 12^^ Z "° 7^"^ °" '^^^^"^^ "'^'n^ 

contamination oriSSSTh^ '"^'"''^^"^ ™- P">te<=t-d from 

onginatmg at the penpheral portions 22a. 24a of the electricaDy conductive separator plates 22. 

as 30 ?n ISTZZT'^ embodiment of a gasketed membrane electrode assembly, designated generaDv 

illustrated in FIG Tt^e aask^L^r^t!^^^^^^^^ ?o ^ P'^*^^ ^2. 24. As in the embodiment 

trodes 18. 20 and t^I edqe Kr^^^^^^^^ H It ^ ''"^ ^^^es 18b. 20b of the elec 

therespecth^esepa WatTsi 24 ^sf^r ^T'"'"*^ '"""^^'^^ 20 and 

between the eleS;^ td.SOetr^^^^^^ 

assembly 30. functioning as a gasket betweentl Lpa^tr S ^ ' '"^"^"'^"^ ^'^^^^^^ 

as 40 ?n whictttTon rxl?.'°''T*°'^r''*''™^^ elecitmde assembly, designated generally 
the thrieTayi Ic^^ "^^^^^^ '"'^^"^^'^ the anode 18 and the cathode 20 

FIG. 5. the 1 6b^S;^'^^^^ rr"' " ^'^PP^'' arrangement As shown in 

.^a.12.er,a;sapor^;:irfri^^^^^^ 

layer 12 fom,s?sel! S^^^^^^ oMhe 1 'T^T.'^^*^' "'"^ ^^^'^^""9 ' 

16. The portion 12c of the qasketina ^^^^^^^^^ ^^^f^^ 2° and the edge 18b of the membrane 

the anode 18 and the 8ipa?aS^^ I overtopping the anode 18 is now compressed between 

layer 12 subatenZv ocSXs thf so^^^^^^^^ '" J' embodiments of FIGS. 2 and 4. the gasketing material 

the periphery of t Vmerb^e ^ectro^ ass^^bl .n' f'^'J' '""^"'^"^^ 22. 24 around 

rator plates 22, 24 """^"^ "^^'^"^^ ^^'^"'"'y ^O, thereby forming an effective seal between the sepa- 

as5a?n;;rs::ra's;T^^^^^^ 

and the cathode 20 and! th ee aver I ^ ''''^'^^^ ''^t^^^" 18 
rangementHoweveMh anorirandLS^^^^^ lect«,deass mblyisariang d in a stepped ar- 

ment Thus, the edge 1 6b oHhe m!mbln. TTf^^'^ '^^^''^ '^"^ "^^'^ P"^**'""^ ^^e thirt embodi- 

18b Of the anode iCenrbeyZ^he edceT^^^^^^^^ k"' ^0. and the edge 

xienas beyond the edge 16b f the membrane 16. A singi layer of gasketing material 
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12 is positioned on top of th electrode-membran -electrode assembly such that a portion 12c of the gasketing 
material lay r 1 2 overlaps a portion 20c of the cathode 20 on the side of the cathode 20 feeing away from the 
membrane 16. 

FIG. 8 shows the gasketed membrane electrode assembly 50 of FIG, 7 after it has been consolidated into 
a single unit and interposed between electrically conductive separator plates 22. 24. The gasketing material 
layer 12 forms a s al against the edg s 18b, 20b of the electrodes 18. 20 and the edge 16b of the membrane 
16. The portion 12c of the gasketing material 12 overlapping the cathode 20 is now compressed between the 
cathode 20 aod the separator plate 22. 

The table below shows the potential cost savings of the present gasketed membrane electrode assembly 
over conventional membrane electrode assemblies in which the membrane itself serves as the gasket between 
the separator plates. In order to provide ah electrochemically active area of 36 square inches, the present gas- 
keted membrane electrode assembly (referred to as GMEAIn the table) requires only 42 square inches of mem- 
brane, compared to 81 square inches for the conventional asisembly. With the present gasketed membran 
electrode assembly, 86% of the membrane is utilizisd as a cation exchange site. comparBd to only 44% for the 
conventional assembly. At a cost.of $1 .64 per square inch of membrane, the present gasketed membrane lec- 
trbde assembly results In a cost savings of about $64 per cell, or about $2,251 per 35 cell stack, representing 
a 48% savings on the menibrane cost for a 35 cell stack. 

GASKETED MEMBRANE E LECTRODE ASSEMHT.Y (GMEA) 

Membrane Coat Savings 



MEA 


Membrane 

ArM (In \ 










TVDP 


C05t^ (%\ 


CQSt^fS) 


SflYlngs,, 


Conventional 


81 


44 


133 


4,666 




GHEA 


42 


86 


69 


2.415 


48 


Active Area 


36 


100 


59 


2,074 





Percent of neobrane utilized as an ion exchange site (active arca)» 
calculated as (Active area/Membrane area)xlOO. 

Cost of nembrane for a single cell, calculated as Membrane Area (in^) x 
$1.64 per in^. 

^ Cost of 35 cell stack. 
4 

Percent savings resulting fnxa using a 6MEA over a conventional 
assembly for a 35 cell stack, calculated as ((Cost of conventional 
assembly - cost of GMEA)/co$t of a conventional assembly)xlOO. 

Thus, a gasketed membrane electrode assembly is provided that reduces the cost of solid polymer fuel 
celis by reducing the amount of membrane material needed in the cell. 

FIG. 9 illustrates a gasketed membrane assembly 60 for use in the humidification portion of a fuel cell, 
prior to consolidation into a unitary assembly. The gasketed humidification membrane assembly 60 is com- 
prised of a water permeable membrane 26 interposed between layers of gasketing material 12, 14 such that 
portions 12c, 14c of the gasketing material layers 12. 14 overlap the periphery 26a of the membrane 26. Th 
layers of gasketing material 12, 14 extend from the periphery 26a of the water penneable membrane 26 in a 
direction away f nam the central region of the membrane 26. 

FIG. 10 shows the gasket d humidification membrane assembly 60 of FIG. 9 after it has been consolidated 
into a single unit and interp sed between separator plates 22, 24. Upon consolidation, the portion 12c of the 
gasketing material lay r 12 overlapping the membrane is now compressed betwe n the membrane 26 and 
the se parator plat 22. and th portion 1 4c of gasketing material layer 14 overlapping th membrane 26 is now 
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compressed between the membrane 26 and the separator plate 24, Other portions 12d. 14d of the gasketing 
materiallayers12.14abuttheedge26bofthewaterpenm ablemembran 26, forming a seal which eff ctively 
prevents I akage of gases into the atmosphere from between the separator plates 22. 24. 

FIG. 11 Illustrates another embodiment of a gasketed humidiflcation membrane assembly, designated 
generally as 70. prior to consolidation into a unitary assembly. The gasketed membrane assembly 70 is com- 
prised of a water permeabi membran 26 and a layer of gasketing material 1 2 extending from the periphery 
26a of the membran 26 in a direction away from the central region of the membrane 26. A portion 1 2c of the 
gasketing layer 12 overlaps the periphery 26a of the membrane 26. 

FIG. 12 shows the gasketed humidification membrane assembly 70 of FIG. 11 after consolidation into a 
single unit and interposed between separator plates 22, 24. Upon consolidation, the portion 12c of the gas- 
keting materia! layer 12 overlapping the water permeable membrane 26 is now compressed between the mem- 
brane 26 and the separator plate 22. A portion 12d of the gasketing material layer 12 abuts the edge 26b of 
the water permeable membrane 26, providing a seal which prevents gases from escaping into the atmosphere 
from between the separator plates 22, 24. 
15 Of course, many modif nations and other embodiments of the Invention will be recognized by one skilled 
in the art in view of the foregoing teachings. 
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Claims 



1. A gasketed membrane electrode assembly for use in the electrochemicaliy active portion of a fuel cell 
comprising: 

a. an anode having an electrochemicaliy active portion; 

b. a cathode having an electrochemicaliy active portion; 

an »on exchange membrane interposed between said anode and said cathode; 

d, a first layer of gasketing material interposed between said anode and said membrane, said first layer 
extending from the periphery of said membrane and from the periphery of said anode in a direction 
away from the electrochemicaliy active portion of said anode; and 

e. a second liayer of gasketing material interposed between said cathpde and said membrane, said sec- 
30 ond layer extending from the periphiery of said membrane and from the periphery of said cathode in a 

direction away from the electrochemicaliy active portion of said cathode. 

2. The gasketed membrane electrode assembly of claim 1 wherein the periphery of said membrane extends 
beyond the periphery of said anode and said cathode. 

35 

3. The gasketed membrane electrode assembly of claim 1 wherein said gasketing material is formed f r m 
a nonhydrophilic thermoplastic elastomer. 

4. The gasketed membrane electrode assembly of daim 1 wherein said assembly is interposed between a 
"io pair of electrically conductive separator plates. 

5. A gasketed membrane electrode assembly for use in the electrochemicaliy active portion of a fuel cell 
comprising: 

a. an anode having an electrochemicaliy active portion; 
^5 b. a cathode having an electrochemicaliy active portion; 

c. an ion exchange membrane interposed between said anode and said cathode; 

d. a first layer of gasketing material extending from the periphery of said anode on the side facing away 
from said membrane and in a direction away from the electrochemicaliy active portion of said anode; 
and 

e. a second layer of gasketing material extending from the periphery of said cathode on the side facing 
away from said membrane and in a direction away from the electrochemicaliy active portion of said 
cathode, 

said first and second layers of gasketing material forming a seal against the peripheral dges 
of said anod and said cathod , respectively, and the periph ral edge of said membrane. 

6. Th gasketed membrane electrod assembly of claims wherein the periphery of said membrane extends 
beyond the periphery of said anod and said cathode. 



7 



EP(V586^461rB1 



7. The gasketed membrane electrode assembly of daim 5 wher in said gask ting material is formed from 
a nonhydrophilic thermoplastic elastomer. 

8. The gasketed membran electrode ass mbly of claim 5 wh rein said assembly is Interposed b tween a 
pair of electrically conductive separator plates. 

9. A gasketed membrane electrode assembly for use in the electrochemically active portion of a fuel cell 
comprising: 

a. an anode having an electrochemically active portion; 

b. a cathode having an electrochemically active portion; 

c. an ion exchange membrane interposed between said anode and said cathode; and 

d. a layer of gasketing material extending from the periphery of said anode on the side facing away 
from said membrane and in a direction away from the electrochemically active portion of said anode, 

said layer of gasketing material forming a seal against the peripheral edges of said anode and 
said cathode and the peripheral edge of said membrane. 

10. The gasketed membrane electrode assembly of claim 9 wherein the periphery of said cathode extends 
beyond the periphery of said ion exchange membrane, and the periphery of said ion exchange membrane 
extends beyond the periphery of said anode. 

11. The gasketed membrane electrode assembly of daim 9 wherein said gasketing material is formed from 
a nonhydrophilic thermoplastic elastomer. 

12. The gasketed membrane electrode assembly of daim 9 wherein said assembly is interposed betwe n a 
pair of electrically conductive separator plates. 

13. A gasketed membrane electrode assembly for use in the electrochemically active portion of a fuel cell 
comprising: 

a. an anode having an electrochemically active portion; 

b. a cathode having an electrochemically active portion; 

c. an ion exchange membrane interposed between said anode and said cathode; and 

d. a layer of gasketing material extending from the periphery of said cathode on the side facing away 
from said membrane.and in a dnrection away from the electrochemically active portion of said cathode, 

said layer of gasketing material forming a seal against the peripheral edges of said anode and 
said cathode and the peripheral edge of said membrane. 

14. The gasketed membrane electrode assembly of daim 13 wherein the periphery of said anode extends 
beyond the periphery of said ion exchange membrane, and the periphery of said Ion exchange membrane 
extends beyond the periphery of said cathode. 



1 5. The gasketed membrane electrode assembly of daim 1 3 wherein said gasketing material is formed from 
a nonhydrophilic thennoplastic elastomer. 

16. The gasketed membrane electrode assembly of daim 13 wherein said assembly is interposed between 
a pair of electrically conducth^e separator plates. 



Patentanspruche 

1 . Mit Dichtung versehene Membranelektrbdenanordnung zur Verwendung im elektrochemisch aktiven Ab- 
schnitt einer Brennstoffzelle, umfiassend; 

a. eine Anode mit einem elektrochemisch aktiven Abschnitt; 

b. eIne Kathode mit einem elektrochemisch aktiven Abschnitt; 

c. einezwisch nd r Anode undder Kathode ang ordnete lonenaustauschmembran; 

d. ine rste Schicht Dichtungsmaterial, die zwischen der Anode und der Membran angeordnet ist, wo- 
beisichdieseersteSchicht vender Peripherie d riVlembran und von der Peripherie der Anod inRich- 
tung weg vom elektrochemisch aktiven Abschnitt der Anod erstreckt; und 

e. eine zwelte Schicht Dichtungsmaterial, die zwischen der Kathode und der IVlembran angeordnet ist. 
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wobei sich diese zweite Schicht von der Peripherie der Membran und von der Peripherie der Kathode 
InRichtungwegvomelektrochemischaktivenAbschnittderKathod erstr ckL 

Mit Dichtung versehene Membranelektrodenanordnung nach Arispruch 1, worin sich di Periph rie der 
Membran uber di Peripherie der Anode und der Kathode hinaus erstreckt. 

Mit Dichtung versehene Membranelektrodenanordnung nach Anspruch 1, worin das Dichtungsmaterial 
aus einem nicht-hydrophilen thermoplastischen Elastomer gebildet ist 

Mit Dichtung versehene Membranelektrodenanordnung nach Anspruch 1 , wobei sich die Anordnung zwi- 
schen einem Paar elektrisch leitender Separatorplatten bef indet. ' 

Mit Dichtung versehene Membranelektrodenanordnung zur Verwendung im elektrochemisch aktiven Ab- 
schnitt einer Brennstoffzelle, umfassend: 

a. sine Anode mit einem elektrochemisch aktiven Abschnitt; 

b. eine Kathode mit einem elektrochemisch aktiven Abschnitt; 

c. eine zwischen der Anode und der Kathode angeordnete lonenaustauschmembran; 

d. eine erste Schicht Dichtungsmaterial, die sbh von der Peripherie der Anode auf der von der Membran 
abgewandten Seite und in Richtung weg vom elektrochemisch aktiven Abschnitt der Anode erstreckt; 
und 

e. eine zweite Schicht Dichtungsmaterial, die sich von der Peripherie der Kathode auf der von der Mem- 
bran abgewandten Seite in Richtung weg vom elektrochemisch aktiven Abschnitt der Kathode er- 
streckt, 

wobei die erste und die zweite Schicht Dichtungsmaterial eine Abdichtung gegen die periphere Kante 
der Anode bzw. der Kathode und die periphere Kante der Membran bilden. 

Mit Dichtung versehene Membranelektrodenanordnung nach Anspruch 5. worin sich die Peripherie der 
Membran Qber die Peripherie der Anode und der Kathode hinaus erstreckt 

Mit Dichtung versehene Membranelektrodenanordnung nach Anspruch 5, worin das Dichtungsmaterial 
aus einem nicht-hydrophilen thermoplastischen Elastomer gebildet ist 

Mit Dichtung versehene Membranelektrodenanordnung nach Anspruch 5, wobei sich die Anordnung zwi- 
schen einem Paar elektrisch leitender Separatorplatten bef indet 

Mit Dichtung versehene Membranelektrodenanordnung zur Verwendung im elektrochemisch aktiven Ab- 
schnitt einer Brennstoffzelle, umfassend: 

a. eine Anode mit einem elektrochemisch aktiven Abschnitt; 

b. eine Kathode mit einem elektrochemisch akth^en Abschnitt; 

c. eine zwischen der Anode und der Kathode angeordnete lonenaustauschmembran; 

d. eine S.chicht Dichtungsmaterial. die sich von der Peripherie der Anode auf der von der Membran ab- 
gewandten Seite und In Richtung weg vom elektrochemisch aktiven. Abschnitt der Anode erstreckt, 
wobei die Schicht Dichtungsmaterial eine Abdichtung gegen die peripheren Kanten der Anode und der 
Kathode und die periphere Kante der Membran bildet 

Mit Dichtung versehene Membranelektrodenanordnung nach Anspruch 9, worin sich die Peripherie der 
Kathode uber die Peripherie der lonenaustauschmembran und die Peripherie der lonenaustauschmem- 
bran uber die Peripherie der Anode hinaus erstreckt 

Mit Dichtung versehene Membranelektrodenanordnung nach Anspruch 9, worin das Dichtungsmaterial 
aus einem nicht-hydrophilen thermoplastischen Elastomer gebildet ist 

Mit Dichtung versehene Membranelektrodenanordnung nach Anspruch 9, wob i sich die Anordnung zwi- 
schen einem Paar elektrisch leitend r Separatorplatten bef indet 

Mit Dichtung versehene Membranelektrodenanordnung zur Verwendung im elektrochemisch aktiv n Ab- 
schnitt einer Brennstoffzelle, umfassend: 

a, eine Anode mit einem el ktrochemisch aktiven Abschnitt; 
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b. eine Kathode mit einem elektrochemisch aktiven Abschnitt; 

c. einezwisch n der Anode und d r Kathode angeordnete Ion naustauschmembran; 

d. eine Schicht Dichtungsmaterial. die sich von der Peripherie der Kathode auf der von der Membran 
abgewandten Seite und in Richtung weg vom elektrochemisch aktiven Abschnitt der Kathode erstreckt. 
wobei die Schicht Dichtungsnnaterial eine Abdichtung gegen die peripheren Kanten der Anode und der 
Kathode und die periphere Kante der Membran bildet 

14. Mit Diclitung versehene Membranelektrodenanordnung nach Anspruch 13, worin sich die Peripherie der 
Anode uberdie Peripherie der lonenaustauschmembran und die Peripherie der lonenaustauschmembran 
Gber die Peripherie der Kathode hinaus erstreckt. 

15. Mit Dichtung versehene Membranelektrodenanordnung nach Anspruch 13, worin das Dichtungsmaterial 
aus einem nicht-hydrophilen thermoplastischen Bastomer gebildet isL 

16. Mit Dichtung versehene Membranelektrodenanordnung nach Anspruch 13, wobei sichdieAnordnungzwi- 
schen einem Paarelektrisch leitender Separatorplatten befindeL 

Revendlcatlons 

1 . Ensemble d'6lectrodes d membrane et garniture d*6tanch6it6. destin6 ^ 6tre employ^ dans la partle 6lec- 
trochimiquement active d'une pile d combustible, comprenant - 

a. une anode coriiportant une partle §lectrochimiquement active; 

b. une cathode comportant une partle 6lectr6chimiquement active; 

c. une membrane 6changeuse d'ions interpos6e entre I'anode et la cathode; 

d. une premiere couche d'un mat6riau d'6tanch6it6 interpos6e entre i'anode et la membrane, cette pr - 
mifere couche s'6tendant d partir de la p6riph6rie de la membrane et ^ partir de la p6riph6rie de I'anode 
en direction oppos§e d la partle 6Iectrochimiquement active de I'anode; et 

e. une deuxi6me couche d'un mat6riau d'6tanch6it6 interpos6e entre la cathode et la membrane, cette 
deuxi^me couche s'6tendant h partir de la p6riph6rie de la membrane et ^ partir de la p6riph6rie de la 
cathode eh direction oppos6e 4 la partie 6lectrochimiquement active de la cathode. 

2. Ensemble d'6lectrodes h membrane et garniture d'6tanch6it6 selon la revendication 1 , dans lequel la p6- 
riph§rie de la membrane s'6tend au-delii de la p6riph6rle de Tanode et de la cathode. 

3. Ensemble d'ilectrodes ^ membrane et garniture d'6tanch6it6 selon la revendication 1 , dans lequel le ma- 
t6riau d'6tanch6it6 est fonm6 d partir d'un 6lastom§re thermoplastique non-hydrophile. 

4. Ensemble d'6lectrodes ^ membrane et garniture d'6tanch6it6 selon la revendication 1 , dans lequel V n- 
semble est Interpose entre une paire de plaques s6paratrices 6lectroconductrices, 

5. Ensemble d'6Iectrodes d membrane et garniture d'6tanch6it§, destin6 d §tre employ^ dans la partie 61 c- 
trochimiquement active d'une pile ^ combustible, comprenant 

a. une anode comportant une partie 6lectrochimiquement active; 

b. une cathode comportant une partie 6lectrochimiquement active; 

c. une membrane 6changeuse d'ions lnterpos6e entre Tanode et la cathode; 

d. une premifere couche (Tun mat6riau d'6tanch6it6 s'6tendant^ partir de la p6riph6rie de I'anode sur 
le c6t6 oppos6 k la membrane, et en direction oppos6e k la partie 6lectrochimiquement active de I'ano- 
de; et 

6; une deuxidsme couche d'un mat6riau d'6tanch6it6 s'6tendant k partir de la p6riph6rie de la cathode 
sur le c6t6 oppos6 ^ la membrane, et en direction oppos6e k la partie 6lectr6chimiquement active d 
la cathode, 

las premiere et deuxi^me couches de mat6riau d'6tanch6it6 formant un joint respectivement 
contr les bords p6riph6riqu s de I'anode et de la cathode, et le bord p6riph§riqu d la membran . 

6. Ens mbled'6I ctrod a 6 membrane et garniture d'6tanch6it6 selon la revendication 5. dans lequel la p6- 
riph^rie de la m mbrane s'6tend au-del^ de la pdriph^rie de I'anode t de la cathod . 
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V c 

7. EnsembI d'^lectrodes^i mem bran t garniture d'6tancheit6se!on la rev ndication 5. dans lequel le ma- 
t§riau d*6tanch6it6 est fonm6 d partir d'un 6Iastom§re thermoplastique non-hydrophil . 

8. Ensemble d'6lectrodes d membrane et garniture d'6tanch6it6 selon la revendicatlon 5, dans lequel Ten- 
semble est interpos6 entre une paire de plaques s6paratrices 6lectroconductrices. 

9. Ensemble d'^lectrodes d membrane et garniture d'6tanch6it6, destin6 d etre employ^ dans la partie el c- 
trochimiquement active d'une pile k combustible, comprenant 

a. une anode comportant une partie 6lectrochimiquement active; 

b. une cathode comportant une partie 6lectrochimiquement active; 

c. une membrane 6changeuse d'ions interpos6e entre Tanode et la cathode; 

d. une couche d'un mat^riau d'6tanch6it6 s'6tendant d partir de la p6riph6rie *de I'anode sur le c6t6 op- 
pose k la membrane, et en direction oppos6e ^ la partie 6lectrochimiquement active de I'anode. 

la couche de mat6riau d'6tanch6lt6 formant un joint centre les bords p6riph6riques de Tanode 
et de la cathode, et le bord p6riph6rique de la membrane; 

1 0. Ensemble d'6lectrodes d membrane et garniture d'6tanch6it6 selon la revendication 9. dans lequel la p§- 
riph^rie de la cathode s'^tend au-del^ de )a p6riph6rie de la membrane 6changeuse d'lons, et la p§ripheri 
de la membrane 6changeuse d'lons s'6tend au-del^i de la p6riph6rie de ranode, 

11. Ensemble d'^iectrodes A membrane et garniture tf6tanch6it§ selon la revendication 9. dans lequel le ma- 
t6riau d'6tanch§it6 est form6 k partir d'un ^lastomfere thermoplastique non-hydrophlle. 

12. Ensemble d'^lectrodes d membrane et garniture d'6tanch§it6 selon la revendication 9. dans lequel {'en- 
semble est interpos6 entre une paire de plaques s6paratrices 6lectroconductrices. 

1 3. Ensemble d'6!ectrodes d membrane et garniture d'6tanch6it6. destin6 k %tre employ§ dans la partie 6lec- 
trochimlquement active d'une pile d combustible, comprenant 

a. une anode comportant une partie 6Iectrochimiquement active; 

b. une cathode comportant une partie 6lectrochimiquement active; 

c. une nriembrane 6changeuse d'ions interposie entre I'anode et la cathode; 

d. une couche d'un mat6riau d'6tanch6it6 3'6tendant h partir de la p6riph6rie de la cathode sur le c6t6 
oppos6 h la membrane, et en direction oppos6e ^ la partie ^lectrochimiquement active de la cathod . 

la couche de mat6riau d'6tanch6lt6 fonmant un joint centre les bords p6riph6riques de Tanod 
et de la cathode, et le bord p6riph6rique de la membrane. 

14. Ensemble d'dectrodes^ membrane et garniture d'6tanch6it6 selon la revendication 13, dans lequel la 
p6riph6rie de l'anod^'6tend au-deld de la p6riph6rie de la membrane §changeuse d'lons, et la p6riph6rie 
de la membrane 6chahgeuse d'ions s'6tend au-deli de la p6riph6rie de la cathode. 

15. Ensemble d'6lectrodes ^ membrane et garniture d'6tanch6it6 selon la revendication 13. dans lequel le 
mat6riau d'6tanch6it6 est form6 h partir d'un 6lastom6re thermoplastique non-hydrophile. 

1 6. Ensemble d'^lectrodes d membrane et garniture d'6tanch6it6 selon la revendication 1 3, dans lequel I'en- 
semble est interpos6 entre une paire de plaques s6paratrices 6lectroconductrices. 
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